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(57) The power supply device includes a low voltage
battery (1), a high voltage battery (2), a starter generator
(6), a DC-DC converter (7), a changeover switch (40),
and a controller (20). The changeover switch 40 switches
a connection of the starter generator to the low voltage
battery or the high voltage battery. When the DC-DC con-
verter is normal, the control device controls the change-
over switch to connect the starter generator to any one
of the batteries of the high voltage battery and the low
voltage battery and connects the other battery of the high
voltage battery and the low voltage battery to the starter

generator via the DC-DC converter, and when an abnor-
mality or a failure has occurred in the DC-DC converter,
the control device controls the changeover switch to con-
nect the starter generator to the other battery without via
the DC-DC converter and controls an output of the starter
generator corresponding to the connected other battery.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a power supply
device for a vehicle including a high voltage battery and
a low voltage battery.

BACKGROUND ART

[0002] JP2013-95246A discloses a power supply de-
vice for a vehicle that includes: a low voltage battery; a
high voltage battery; an alternator; and a DC-DC con-
verter that is disposed between the low voltage battery
and the high voltage battery and performs a voltage con-
version.

SUMMARY OF INVENTION

[0003] The power supply device described in
JP2013-95246A is configured such that the DC-DC con-
verter steps up an output voltage of the low voltage bat-
tery and/or the voltage generated by an electric generator
to charge the high voltage battery.
[0004] However, when the DC-DC converter has a fail-
ure, the charge of the high voltage battery via the DC-
DC converter cannot be performed.
[0005] The present invention has been made in view
of such technical problem, and it is an object of the
present invention to allow a battery that is charged via a
DC-DC converter to be charged even when an abnor-
mality or a failure has occurred in the DC-DC converter.
[0006] According to one aspect of the present inven-
tion, the power supply device includes the low voltage
battery, the high voltage battery, the rotating electrical
machine, the DC-DC converter, the changeover switch,
and the controller. The low voltage battery supplies an
electric power to the electric component mounted to the
vehicle. The high voltage battery is mounted to the vehi-
cle and has an output voltage higher than the output volt-
age of the low voltage battery. The rotating electrical ma-
chine receives a rotational energy from the engine to gen-
erate the electric power for charging the low voltage bat-
tery and the high voltage battery. The DC-DC converter
is disposed on an electric circuit connecting the low volt-
age battery to the high voltage battery and converts an
input voltage and outputs the converted voltage. The
changeover switch switches a connection of the rotating
electrical machine to the low voltage battery and the high
voltage battery. The controller controls the rotating elec-
trical machine, the DC-DC converter, and the changeo-
ver switch. When the DC-DC converter is normal, the
controller controls the changeover switch to connect the
rotating electrical machine to any one of the batteries of
the low voltage battery and the high voltage battery and
connects the other battery of the low voltage battery and
the high voltage battery to the rotating electrical machine
via the DC-DC converter. When an abnormality or a fail-

ure has occurred in the DC-DC converter, the controller
controls the changeover switch to connect the rotating
electrical machine to the other battery without via the DC-
DC converter and controls the output of the rotating elec-
trical machine corresponding to the connected other bat-
tery.
[0007] According to the above-described aspect, even
when an abnormality or a failure has occurred in the DC-
DC converter, the battery that is charged via the DC-DC
converter is allowed to be charged.

BRIEF DESCRIPTION OF DRAWINGS

[0008]

FIG. 1 is a schematic configuration diagram of a ve-
hicle according to an embodiment.
FIG. 2 is an electric circuit diagram of a power supply
device according to the embodiment.
FIG. 3 is a flowchart illustrating a flow of control of a
changeover switch according to the embodiment.
FIG. 4 is a flowchart illustrating a flow of control of a
changeover switch according to a modification.
FIG. 5 is a schematic configuration diagram of a mod-
ification of the vehicle according to the embodiment.

DESCRIPTION OF EMBODIMENTS

[0009] The following describes the embodiment of the
present invention with reference to attached drawings.
[0010] FIG. 1 is a schematic configuration of a vehicle
100 according to the embodiment of the present inven-
tion. The vehicle 100 includes: a low voltage battery 1 as
a first battery; a high voltage battery 2 as a second bat-
tery; an engine 3 as a driving source for running; a starter
motor 5 (hereinafter referred to as "SM 5.") used for start
of the engine 3; a starter generator 6 (hereinafter referred
to as "SG 6.") as a rotating electrical machine used for
electric generation and assist and start of the engine 3;
a DC-DC converter 7; an inverter 8; a mechanical oil
pump 9 and an electric oil pump 10 as sources of gen-
eration of a hydraulic pressure; a torque converter 11, a
forward/reverse switching mechanism 12, a continuously
variable transmission 13 (hereinafter referred to as "CVT
13."), and a differential mechanism 14 that constitute a
power train; drive wheels 18; a controller 20 as a control
device; and a changeover switch 40 as a changeover
device.
[0011] In this embodiment, the low voltage battery 1,
the high voltage battery 2, the SG 6, the DC-DC converter
7, the inverter 8, the controller 20, and the changeover
switch 40 constitute a power supply device P (see FIG. 2).
[0012] The low voltage battery 1 is, for example, a lead-
acid battery having a nominal voltage (output voltage) of
12 V DC. The low voltage battery 1 supplies an electric
power to, for example, electric components 15 (such as
an automatic driving camera 15a, a sensor 15b, a navi-
gation system 15c, an audio 15d, and an air conditioner
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blower 15e) that are mounted to the vehicle 100 and op-
erate at 12 V DC, the SM 5, and the electric oil pump 10.
The low voltage battery 1 is connected to a low voltage
circuit 16 together with the electric component 15, the
SM 5, and the electric oil pump 10. It should be noted
that the low voltage battery 1 may be a lithium-ion battery.
[0013] The high voltage battery 2 is a lithium-ion bat-
tery having a nominal voltage (output voltage) of 48 V
DC higher than that of the low voltage battery 1. The
nominal voltage of the high voltage battery 2 may be low-
er or higher than this and may be, for example, 30 V DC
and 100 V DC. The high voltage battery 2 is connected
to a high voltage circuit 17 together with, for example,
the SG 6 and the inverter 8.
[0014] The engine 3 is an internal combustion engine
that uses, for example, gasoline and light oil as a fuel,
and has, for example, a rotation speed and a torque to
be controlled on the basis of a command from the con-
troller 20.
[0015] The DC-DC converter 7 is disposed on an elec-
tric circuit that connects the low voltage battery 1 to the
high voltage battery 2. Accordingly, the low voltage circuit
16 and the high voltage circuit 17 are connected via the
DC-DC converter 7. The DC-DC converter 7 converts an
input voltage and outputs it. Specifically, the DC-DC con-
verter 7 has: a step-up function that steps up 12 V DC of
the low voltage circuit 16 to 48 V DC and outputs 48 V
DC to the high voltage circuit 17; and a step-down func-
tion that steps down 48 V DC of the high voltage circuit
17 to 12 V DC and outputs 12 V DC to the low voltage
circuit 16. The DC-DC converter 7 can output the voltage
of 12 V DC to the low voltage circuit 16 regardless of
during driving or stop of the engine 3. In addition, when
the remaining capacity of the high voltage battery 2 be-
comes low, 12 V DC of the low voltage circuit 16 can be
stepped up to 48 V DC to be output to the high voltage
circuit 17, thus allowing charging the high voltage battery
2.
[0016] The changeover switch 40 is disposed between
the inverter 8 and the low voltage battery 1 with the high
voltage battery 2. The changeover switch 40 switches a
connection of the SG 6 to the low voltage battery 1 or the
high voltage battery 2. The changeover switch 40 is nor-
mally held at a position connecting the inverter 8 to the
high voltage battery 2. Control of the changeover switch
40 will be described later.
[0017] The torque converter 11 is disposed on a power
transmission path between the engine 3 and the for-
ward/reverse switching mechanism 12 and transmits
power via fluid. In addition, when the vehicle 100 runs at
a predetermined lock-up vehicle speed or more, engag-
ing a lock-up clutch 11a allows the torque converter 11
to enhance a power transmission efficiency of driving
power from the engine 3.
[0018] The forward/reverse switching mechanism 12
is disposed on a power transmission path between the
torque converter 11 and the CVT 13. The forward/reverse
switching mechanism 12 includes a planetary gear mech-

anism 12a, a forward clutch 12b, and a reverse brake
12c. When the forward clutch 12b is engaged, and the
reverse brake 12c is disengaged, rotation of the engine
3 input to the forward/reverse switching mechanism 12
via the torque converter 11 is output from the forward/re-
verse switching mechanism 12 to the CVT 13 with its
rotation direction maintained. Conversely, when the for-
ward clutch 12b is disengaged, and the reverse brake
12c is engaged, the rotation of the engine 3 input to the
forward/reverse switching mechanism 12 via the torque
converter 11 is decelerated and reversed to be output
from the forward/reverse switching mechanism 12 to the
CVT 13.
[0019] The CVT 13 is arranged on a power transmis-
sion path between the forward/reverse switching mech-
anism 12 and the differential mechanism 14 and step-
lessly changes a speed ratio corresponding to, for exam-
ple, a vehicle speed and an accelerator position as an
operation amount of an accelerator pedal. The CVT 13
includes a primary pulley 13a, a secondary pulley 13b,
and a belt 13c wound around both the pulleys. The CVT
13 changes groove widths of the primary pulley 13a and
the secondary pulley 13b by the hydraulic pressure to
change contact radiuses of the pulleys 13a, 13b, and the
belt 13c, which can steplessly change the speed ratio. A
hydraulic pressure circuit (not illustrated) generates the
hydraulic pressure required for the CVT 13 by using the
hydraulic pressure generated by the mechanical oil pump
9 or the electric oil pump 10 as a source pressure.
[0020] The SM 5 is arranged such that a pinion gear
5a can be meshed with an outer peripheral gear 3b of a
flywheel 3a of the engine 3. When the engine 3 starts
from a cold state for the first time (hereinafter referred to
as "initial start."), the electric power is supplied from the
low voltage battery 1 to the SM 5, the pinion gear 5a is
meshed with the outer peripheral gear 3b, and the fly-
wheel 3a and further, a crankshaft are rotated.
[0021] It should be noted that the torque and the output
required for starting the engine 3 are the largest at the
initial start and are smaller at a start from a warm-up
state, that is, a restart than those at the initial start. This
is because while a temperature of an engine oil is low at
the initial start, and a viscous resistance of the engine oil
is large, after the initial activation, the temperature of the
engine oil has risen, and the viscous resistance of the
engine oil has been decreased. Since the SG 6 described
later is driven via the belt, a large torque cannot be trans-
mitted. In view of this, at the initial start, the engine 3 is
driven by using the SM 5. It should be noted that the SM
5 may be connected to the high voltage circuit 17 to drive
it by the electric power supplied from the high voltage
battery 2.
[0022] The SG 6 is connected to the crankshaft of the
engine 3 via a V belt 22 and functions as an electric gen-
erator when receiving rotational energy from the engine
3. The electric power thus generated charges the high
voltage battery 2 via the inverter 8. Furthermore, the elec-
tric power generated by the SG 6 is stepped down by the
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DC-DC converter 7 to charge the low voltage battery 1.
[0023] The SG 6 operates as an electric motor that is
rotatably driven by receiving the supply of the electric
power from the high voltage battery 2 and generates a
torque for assisting the driving of the engine 3. Further-
more, the SG 6 is used for restarting the engine 3 by
rotatably driving the crankshaft of the engine 3 when the
engine 3 is restarted from an idling stop state. Since the
SG 6 is connected to the crankshaft of the engine 3 by
the V belt 22, when the engine 3 is started, a quiet and
smooth start can be performed without a mesh sound of
the gears. In view of this, at the restart, the engine 3 is
driven by using the SG 6.
[0024] The mechanical oil pump 9 is an oil pump that
operates by the rotation of the engine 3 transmitted via
a chain 23. The mechanical oil pump 9 suctions a hy-
draulic oil stored in an oil pan to supply the oil to the lock-
up clutch 11a, the forward/reverse switching mechanism
12, and the CVT 13 via a hydraulic pressure circuit (not
illustrated).
[0025] The electric oil pump 10 is an oil pump that op-
erates by the electric power supplied from the low voltage
battery 1. The electric oil pump 10 operates when the
engine 3 stops, and the mechanical oil pump 9 cannot
be driven by the engine 3, such as in the idling stop state.
Similarly to the mechanical oil pump 9, the electric oil
pump 10 suctions a hydraulic oil stored in an oil pan to
supply the oil to the lock-up clutch 11a, the forward/re-
verse switching mechanism 12, and the CVT 13 via a
hydraulic pressure circuit (not illustrated). In particular,
the ensured hydraulic pressure required for the CVT 13
suppresses slipperiness of the belt 13c. The electric oil
pump 10 may be an oil pump that operates by the electric
power supplied from the high voltage battery 2.
[0026] The controller 20 includes one or a plurality of
microcomputers including a central processing unit
(CPU), a read-only memory (ROM), a random access
memory (RAM), and an input/output interface (I/O inter-
face). The controller 20 corresponds to a control device
and executes a program stored in the ROM or the RAM
by the CPU to integrally control, for example, the engine
3, the SM 5, the SG 6, the DC-DC converter 7, the inverter
8, the electric oil pump 10, the lock-up clutch 11a, the
forward/reverse switching mechanism 12, the CVT 13,
and the changeover switch 40.
[0027] In addition, the controller 20 performs a charge
control of the low voltage battery 1 and the high voltage
battery 2 and an electric generation control of the SG 6
on the basis of a remaining capacity SOC1 of the low
voltage battery 1 detected by a first remaining capacity
detector 31 and a remaining capacity SOC2 of the high
voltage battery 2 detected by a second remaining capac-
ity detector 32.
[0028] Incidentally, the power supply device P thus
configured cannot charge the low voltage battery 1 when
an abnormality or a failure occurs in the DC-DC converter
7. Therefore, in this embodiment, when an abnormality
or a failure occurs in the DC-DC converter 7, switching

the changeover switch 40 allows the low voltage battery
1 to be charged. The following describes the charge con-
trol using the changeover switch 40 in this embodiment
with reference to the flowchart illustrated in FIG. 3. It
should be noted that the charge control of this embodi-
ment is performed on the basis of a program preliminarily
stored in the controller 20.
[0029] At Step S1, it is determined whether the DC-DC
converter 7 is normal or not. Specifically, on the basis of,
for example, an output voltage of the DC-DC converter
7, the controller 20 determines whether the DC-DC con-
verter 7 is normal or not. When the DC-DC converter 7
is normal, the process proceeds to RETURN. When the
DC-DC converter 7 is not normal, that is, an abnormality
or a failure has occurred in the DC-DC converter 7, the
process proceeds to Step S2. It should be noted that
when an abnormality or a failure is determined to have
occurred in the DC-DC converter 7, an alert notifying that
an abnormality or a failure has occurred in the DC-DC
converter 7 is displayed on a display device in the vehicle.
It should be noted that the alert may be an alert sound,
such as an alarm.
[0030] At Step S2, the electric generation control of the
SG 6 is performed. Specifically, the controller 20 adjusts
a field current of the SG 6 to adjust an output (generated
electric power) of the SG 6 to be a value appropriate for
the charge of the low voltage battery 1.
[0031] At Step S3, the changeover switch 40 is
switched to LOW side. Specifically, the controller 20
switches the changeover switch 40 to a position for con-
necting the SG 6 to the low voltage battery 1. Accordingly,
the electric power generated by the SG 6 is directly sup-
plied to the low voltage battery 1 without via the DC-DC
converter 7, and the low voltage battery 1 can be charged.
In addition, the controller 20 performs the charge control
(the electric generation control of the SG 6) of the low
voltage battery 1 on the basis of the remaining capacity
SOC1 of the low voltage battery 1 detected by the first
remaining capacity detector 31.
[0032] Thus, in this embodiment, when an abnormality
or a failure has occurred in the DC-DC converter 7,
switching the changeover switch 40 to the LOW side and
performing the electric generation control of the SG 6
allow the SG 6 to charge the low voltage battery 1 without
via the DC-DC converter 7.
[0033] In addition, before the changeover switch 40 is
switched to the LOW side, adjusting the output (gener-
ated electric power) of the SG 6 to the value appropriate
for the charge of the low voltage battery 1 can avoid the
application of an overvoltage and an overcurrent to the
low voltage battery 1.
[0034] It should be noted that while a case where the
SG 6 and the high voltage battery 2 are connected in a
normal time in the above-described embodiment has
been described as an example, the SG 6 and the low
voltage battery 1 may be connected in the normal time.
In this case, the electric power generated by the SG 6 in
the normal time charges the high voltage battery 2 via
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the DC-DC converter 7. When an abnormality or a failure
has occurred in the DC-DC converter 7, switching the
changeover switch 40 to HIGH side and performing the
electric generation control of the SG 6 allow the SG 6 to
charge the high voltage battery 2 without via the DC-DC
converter 7.
[0035] Next, with reference to FIG. 4, a modification of
the charge control in this embodiment is described. In
the modification illustrated in FIG. 4, the controller 20
further performs determinations and a control at Step S4
to Step S6 in addition to Step S1 to Step S3 in FIG. 3.
[0036] At Step S4, the controller 20 determines wheth-
er the remaining capacity SOC2 is equal to or less than
a predetermined value E1 or not. Specifically, the con-
troller 20 determines whether the remaining capacity
SOC2 of the high voltage battery 2 detected by the sec-
ond remaining capacity detector 32 is equal to or less
than the predetermined value E1 or not. When the re-
maining capacity SOC2 is equal to or less than the pre-
determined value E1, the process proceeds to Step S5.
When the remaining capacity SOC2 is larger than the
predetermined value E1, the process proceeds to RE-
TURN.
[0037] At Step S5, the changeover switch 40 is
switched to the HIGH side. Specifically, the controller 20
switches the changeover switch 40 to a position for con-
necting the SG 6 to the high voltage battery 2. Accord-
ingly, the electric power generated by the SG 6 is supplied
to the high voltage battery 2, and the high voltage battery
2 is charged. At this time, the controller 20 adjusts the
field current of the SG 6 to adjust the output (generated
electric power) of the SG 6 to a value appropriate for the
charge of the high voltage battery 2.
[0038] At Step S6, the controller 20 determines wheth-
er the charge of the high voltage battery 2 has been com-
pleted or not. Specifically, the controller 20 determines
whether the remaining capacity SOC2 of the high voltage
battery 2 detected by the second remaining capacity de-
tector 32 is equal to or more than a predetermined value
E2 or not. When the remaining capacity SOC2 of the high
voltage battery 2 is equal to or more than the predeter-
mined value E2, the process returns to Step S2, and the
changeover switch 40 is switched to the LOW side again.
In contrast, when the remaining capacity SOC2 of the
high voltage battery 2 is less than the predetermined val-
ue E2, the determination at Step S6 is repeated until the
remaining capacity SOC2 of the high voltage battery 2
becomes equal to or more than the predetermined value
E2.
[0039] According to the above-described modification,
when an abnormality or a failure has occurred in the DC-
DC converter 7, the low voltage battery 1 can be charged,
and the high voltage battery 2 can also be charged.
[0040] It should be noted that the charge control of the
above-described embodiment is also applicable to a hy-
brid vehicle including a motor-generator. The following
describes this modification with reference to FIG. 5.
[0041] The vehicle 100 illustrated in FIG. 5 further in-

cludes a motor-generator 4 (hereinafter referred to as
"MG 4.") as a driving source for running. It should be
noted that, in this modification, the MG 4 is included in
the power supply device P.
[0042] The MG 4 is a synchronous rotating electrical
machine in which a permanent magnet is embedded in
a rotor, and a stator coil is wound around a stator. The
MG 4 is connected to a shaft of the primary pulley 13a
via a chain 21 wound between a sprocket disposed on a
shaft of the MG 4 and a sprocket disposed on the shaft
of the primary pulley 13a. The MG 4 is controlled by ap-
plying a three-phase alternating current generated by the
inverter 8 on the basis of a command from the controller
20.
[0043] The MG 4 operates as an electric motor that
receives the electric power supplied from the high voltage
battery 2 to rotatably drive, thus generating a torque for
driving the vehicle 100. In addition, the MG 4 functions
as an electric generator that generates an electromotive
force on both ends of the stator coil when the rotor re-
ceives the rotational energy from the engine 3 and the
drive wheels 18, thus allowing the high voltage battery 2
to be charged via the inverter 8.
[0044] The sprocket disposed on the shaft of the MG
4 and the sprocket disposed on the shaft of the primary
pulley 13a are configured such that the latter has more
teeth (for example, the number of teeth = 1:3), and an
output rotation of the MG 4 is decelerated and transmitted
to the primary pulley 13a. Accordingly, the torque re-
quired for the MG 4 is decreased to downsize the MG 4,
and a degree of a flexible arrangement of the MG 4 is
improved. It should be noted that a gear train may be
used instead of the chain 21.
[0045] Thus, in this modification, the high voltage bat-
tery 2 can be charged by the MG 4. Accordingly, since
decrease in the voltage of the high voltage battery 2 is
suppressed, a frequency of switching the changeover
switch 40 in order to charge the high voltage battery 2
can be reduced when an abnormality or a failure has
occurred in the DC-DC converter 7.
[0046] Actions and effects of the above-described em-
bodiment configured as described above are collectively
described.
[0047] The power supply device P of this embodiment
includes the low voltage battery 1, the high voltage bat-
tery 2, the rotating electrical machine (SG 6), the DC-DC
converter 7, the changeover switch 40, and the controller
20. The low voltage battery 1 supplies an electric power
to the electric component 15 mounted to the vehicle 100.
The high voltage battery 2 is mounted to the vehicle 100
and has an output voltage higher than the output voltage
of the low voltage battery 1. The rotating electrical ma-
chine (SG 6) receives a rotational energy from the engine
3 to generate the electric power for charging the low volt-
age battery 1 and the high voltage battery 2. The DC-DC
converter 7 is disposed on an electric circuit connecting
the low voltage battery 1 to the high voltage battery 2 and
converts an input voltage and outputs the converted volt-
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age. The changeover switch 40 switches a connection
of the rotating electrical machine (SG 6) to the low voltage
battery 1 and the high voltage battery 2. The controller
20 controls the rotating electrical machine (SG 6), the
DC-DC converter 7, and the changeover switch 40. When
the DC-DC converter 7 is normal, the controller 20 con-
trols the changeover switch 40 to connect the rotating
electrical machine (SG 6) to any one of the batteries of
the low voltage battery 1 and the high voltage battery 2
and connects the other battery of the low voltage battery
1 and the high voltage battery 2 to the rotating electrical
machine (SG 6) via the DC-DC converter 7. When an
abnormality or a failure has occurred in the DC-DC con-
verter 7, the controller 20 controls the changeover switch
40 to connect the rotating electrical machine (SG 6) to
the other battery without via the DC-DC converter 7 and
controls the output of the rotating electrical machine (SG
6) corresponding to the connected other battery.
[0048] According to this configuration, when an abnor-
mality or a failure has occurred in the DC-DC converter
7, the rotating electrical machine (SG 6) and the other
battery can be connected without via the DC-DC con-
verter 7 by controlling the changeover switch 40. Further-
more, even when an abnormality or a failure has occurred
in the DC-DC converter 7, the other battery can be
charged by controlling the output of the rotating electrical
machine (SG 6) corresponding to the connected other
battery.
[0049] In addition, when the electric power is supplied
from the low voltage battery 1 or the high voltage battery
2, the rotating electrical machine (SG 6) generates a
torque for starting the engine 3 or assisting the driving of
the engine 3.
[0050] Use of the SG 6 as the rotating electrical ma-
chine allows performing not only the electric generation,
but also the quiet and smooth start without the mesh
sound of the gears when the engine 3 is started.
[0051] The power supply device P further includes the
motor-generator 4 that is allowed to generate the electric
power for charging the low voltage battery 1 and the high
voltage battery 2 when an input from the drive wheels 18
or the engine 3 is present. The motor-generator 4 gen-
erates a torque for driving the drive wheels 18 when the
electric power is supplied from the high voltage battery 2.
[0052] The power supply device P is also applicable
to a hybrid vehicle. When an abnormality or a failure has
occurred in the DC-DC converter 7, the high voltage bat-
tery 2 can be charged by the motor-generator 4.
[0053] In a case which an abnormality has occurred in
the DC-DC converter 7, when a remaining capacity of
the one battery decreases to be a predetermined value
or less, the controller 20 controls the changeover switch
40 to connect the rotating electrical machine (SG 6) to
the one battery.
[0054] When an abnormality or a failure has occurred
in the DC-DC converter 7, not only the other battery can
be charged, but also the one battery can be charged.
[0055] In the power supply device P, the one battery

is the high voltage battery 2, and the other battery is the
low voltage battery 1.
[0056] In this case, when an abnormality or a failure
has occurred in the DC-DC converter 7, since the electric
power for charging the low voltage battery 1 is smaller
than the electric power for charging the high voltage bat-
tery 2, an overload on the SG 6 is suppressed.
[0057] The embodiment of the present invention is de-
scribed above. However, the above embodiment does
not intend to limit the technical scope of the present in-
vention to the specific configurations of the above em-
bodiment but only indicates part of application examples
of the present invention.
[0058] While in the above-described embodiment, as
the rotating electrical machine, the SG 6 has been de-
scribed as an example, the rotating electrical machine
may be one that performs only electric generation.
[0059] Furthermore, the transmission may be, not only
a continuously variable transmission, but also a stepped
transmission.
[0060] This application claims priority based on Japa-
nese Patent Application No.2019-115815 filed with the
Japan Patent Office on June 21, 2019, the entire contents
of which are incorporated into this specification.

Claims

1. A power supply device for a vehicle, comprising:

a first battery configured to supply an electric
power to an electric component mounted to the
vehicle;
a second battery mounted to the vehicle, the
second battery having an output voltage higher
than an output voltage of the first battery;
a rotating electrical machine configured to re-
ceive a rotational energy from an engine to be
configured to generate an electric power for
charging the first battery and the second battery;
a DC-DC converter disposed on an electric cir-
cuit connecting the first battery to the second
battery, the DC-DC converter being configured
to convert an input voltage and output the con-
verted voltage;
a changeover device configured to switch a con-
nection of the rotating electrical machine to the
first battery and the second battery; and
a control device configured to control the rotating
electrical machine, the DC-DC converter, and
the changeover device, wherein
when the DC-DC converter is normal, the control
device controls the changeover device to con-
nect the rotating electrical machine to any one
of the batteries of the first battery and the second
battery and connects the other battery of the first
battery and the second battery to the rotating
electrical machine via the DC-DC converter, and
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when an abnormality or a failure has occurred
in the DC-DC converter, the control device con-
trols the changeover device to connect the ro-
tating electrical machine to the other battery
without via the DC-DC converter and controls
an output of the rotating electrical machine cor-
responding to the connected other battery.

2. The power supply device for the vehicle according
to claim 1, wherein
when an electric power is supplied from the first bat-
tery or the second battery, the rotating electrical ma-
chine generates a torque for starting the engine or
assisting driving of the engine.

3. The power supply device for the vehicle according
to claim 1 or 2, further comprising
a motor-generator that is allowed to generate an
electric power for charging the first battery and the
second battery when an input from drive wheels or
the engine is present, the motor-generator generat-
ing a torque for driving the drive wheels when an
electric power is supplied from the second battery.

4. The power supply device for the vehicle according
to any one of claims 1 to 3, wherein
in a case which an abnormality has occurred in the
DC-DC converter, when a remaining capacity of the
one battery decreases to be a predetermined value
or less, the control device controls the changeover
device to connect the rotating electrical machine to
the one battery.

5. The power supply device for the vehicle according
to any one of claims 1 to 4, wherein

the one battery is the second battery, and
the other battery is the first battery.

6. A control method for a power supply device for a
vehicle, the control method controlling the power
supply device for the vehicle, wherein

the power supply device for the vehicle includes:

a first battery configured to supply an elec-
tric power to an electric component mount-
ed to the vehicle;
a second battery mounted to the vehicle,
the second battery having an output voltage
higher than an output voltage of the first bat-
tery;
a rotating electrical machine configured to
receive a rotational energy from an engine
to be configured to generate an electric
power for charging the first battery and the
second battery;
a DC-DC converter disposed on an electric

circuit connecting the first battery to the sec-
ond battery, the DC-DC converter being
configured to convert an input voltage and
output the converted voltage; and
a changeover device configured to switch a
connection of the rotating electrical ma-
chine to the first battery and the second bat-
tery, and

the control method comprises:

when the DC-DC converter is normal, con-
trolling the changeover device to connect
the rotating electrical machine to any one
of the batteries of the first battery and the
second battery and connecting the other
battery of the first battery and the second
battery to the rotating electrical machine via
the DC-DC converter; and
when an abnormality or a failure has oc-
curred in the DC-DC converter, controlling
the changeover device to connect the rotat-
ing electrical machine to the other battery
without via the DC-DC converter and con-
trolling an output of the rotating electrical
machine corresponding to the connected
other battery.
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